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).a b s t r a c t
Does student-centered dialogical argumentation work in authentic classroom settings? Four experienced
secondary teachers implemented an argument-based curriculum situated within the contexts of their
four respective disciplines - language arts, history, science, and civic education. A mixed-method analysis
showed that students who participated in the curriculum performed significantly better on a final
argumentative essay, compared to control groups who studied the same content with the same teachers
using customary methods. Teachers' interviews suggested additional effects including cognitive, meta-
cognitive and socio-emotional skills. Discussion focuses on teachers' role within a dialogical curriculum
and argumentation's applicability and efficiency as a transdisciplinary pedagogical method.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Dialogical argumentation has gained terrain in recent years as a
learning method, shown to lead to significant improvements in
students’ oral and written communication, and critical thinking
(Chen, Hand, & Park, 2016; Crowell & Kuhn, 2014; Kuhn & Crowell,
2011; Reznitskaya et al., 2001; Venville & Dawson, 2010; Zohar &
Nemet, 2002). Extensive research with students of middle and
secondary school age has led to the conclusion that the practice of
dialogical argumentation helps adolescents to acquire critical
thinking skills, most notably argument and counterargument
construction, and claim-evidence coordination (Alexander, 2008;
Crowell & Kuhn, 2014; Hemberger, Kuhn, Matos, & Shi, 2017; Kuhnrsidade Nova de Lisboa, Ave-
r Ltd. This is an open access article& Crowell, 2011; Kuhn, Hemberger, & Khait, 2016a; Nussbaum &
Schraw, 2007; Reznitskaya et al., 2012). Such achievements are
major goals of education, especially in the present era of fake news
and alternative facts. The key question asked in the work reported
here is this: Does dialogical argumentation achieve its intended
goals in authentic practice, i.e., when implemented by teachers in
ordinary classroom contexts?
The implementation of dialogical argumentation as a pedagog-
ical method, also called argument-based teaching, is different than
dialogic teaching (Hardman, 2019; Sedova, Sedlacek, & Svaricek,
2016), although the same principles of democratic talk and
knowledge co-construction apply. Amain difference lies inwhether
students' improvement of argumentation skills is an explicit goal of
the pedagogies used (that will be the case of argument-based
teaching) or a possible by-product of the productive discussions
held with peers and the teacher (that will be the case of dialogic
teaching). Although there is much research confirming the use andunder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/
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classrooms’ (Christoph & Nystrand, 2001), there is still a need to
understand how teachers' implementation of argument-based ac-
tivities or curricula is possible in the classroom (Larrain et al., 2017).
This need is stressed by the fact that argumentation, understood as
a socio-cognitive activity in which knowledge and ideas are con-
fronted to each other until a best explanation is reached (Rapanta&
Macagno, 2019), is a key competence for 21st century learners.
2. Theoretical background
Despite the evidence of the pedagogical impact and potential of
dialogical argumentation (Chen & al., 2016; De La Paz, Ferretti,
Wissinger, Yee, & MacArthur, 2012; Duschl & Osborne, 2002;
Evagorou, Jimenez-Aleixandre, & Osborne, 2012; Iordanou, Kuhn,
Matos, Shi, & Hemberger, 2019; Reznitskaya & Gregory, 2013),
teachers are often hesitant to implement it, either because they
think it may bring conflict and competition among students
(Ferretti& Lewis, 2013), or because they consider argumentation as
an “extra-curricular” activity and not as a communication compe-
tence transversal to different contexts and, therefore, a necessary
part of any curriculum (Wolfe, 2011). Therefore, most of the evi-
dence regarding argument-based teaching has come from re-
searchers rather than by teachers themselves. This is surprising
given the increasing attention being given to argumentative essay
writing in schools at all levels and the long-standing evidence of
uniformly weak expository writing performance (Ferretti &
Graham, 2019). Establishing the value of dialogical argumentation
as a teacher-implemented pedagogical method in middle and
secondary classrooms across the curriculum thus remains a largely
unfulfilled goal.
Within a sociocultural approach to learning, classrooms are
conceived as sites where the social construction of meanings takes
place (Vygotsky, 1978;Wertsch& Toma, 2012). Within a classroom-
based activity setting, argumentation is a social practice, mediated
by semiotic tools, which leads to “high literacy” outcomes (Newell,
Beach, Smith, & VanDerHeide, 2011), manifested in, but not limited
to, so-called argumentation skills. These include constructing and
identifying valid arguments, supporting arguments with evidence,
considering alternative arguments and/or counterarguments, and
anticipating and/or replying to counterarguments via rebuttal
(Anderson et al., 2001; Rapanta, 2019; Kuhn, 1991).
The “Argue with Me” curriculum (Kuhn, Hemberger, & Khait,
2016b) is a prominent example of a dialogical approach to devel-
oping all the argument skills mentioned above. Although a number
of argument-based or argument-oriented curricula exist, they are
largely discipline-specific. This means that they contain materials
and activities that only make sense for the particular disciplinary
area for which theywere conceived. Examples of such curricula are:
the Argument-Driven Inquiry (Sampson, Grooms, & Walker, 2011),
the Argue-WISE learning environment (Evagorou et al., 2012), or
the Galapagos finches' software-based program (Zembal-Saul,
Munford, Crawford, Friedrichsen, & Land, 2002), for science; the
Collaborative Reasoning curriculum (Anderson, Chinn, Chang,
Waggoner, & Yi, 1997) for language and arts; the “Rosa Parks”
(Herrenkohl & Cornelius, 2013) and the “Thinking with historical
documents” curricula (De La Paz and Felton, 2010) for history. In
contrast to discipline-constrained argument-based curricula, the
“Argue with Me” (AWM) curriculum (Kuhn et al., 2016b) is adapt-
able to any disciplinary field across middle and upper secondary
education. A key characteristic of AWM is its commitment to the
idea of dialogue and argumentation as a method and an objective
for learning, rather than to the disciplinary learning outcomes that
may co-occur with this achievement. In this sense, the AWM cur-
riculum is itself a systematic method for the development of2
students' argumentative reasoning skills, known in the literature as
a ‘learning to argue’ in contrast to ‘arguing to learn’ objective
(Muller-Mirza& Perret-Clermont, 2009; Von Aufschnaiter, Erduran,
Osborne,& Simon, 2008). Other interventions exist that aim toward
this goal, but they do not consist of a fully developed curriculum
and method.
Given this particular nature of AWM, and its well documented
impact on students' argumentative reasoning, discourse, and
writing gains (Iordanou & Rapanta, 2021; Crowell & Kuhn, 2014;
Hemberger et al., 2017; Iordanou et al., 2019; Kuhn& Crowell, 2011;
Kuhn &Moore, 2015; Kuhn et al., 2016a), the present study aims to
further explore its transdisciplinary nature, as well as its imple-
mentation feasibility by teachers. The idea of transdisciplinary
curricula lies in the need for the development of cross-curricular
skills, i.e., skills that are important for any disciplinary knowledge
field, because of their foundational status in application of one's
intellect and intellectual development (Kuhn & Moore, 2015;
Shank, 2011; Wolfe, 2011). This is so, given that learning to argue
implies acquiring a range of competencies related to informal
reasoning and critical thinking (Kuhn, 2018a; Means & Voss, 1996),
analytical skills (Glassner & Schwarz, 2005), and metastrategic and
epistemological thinking (Kuhn, Zillmer, Crowell, & Zavala, 2013),
as well as having implications for democratic citizenship skills,
values and dispositions (Kuhn, Feliciano, & Kostikina, 2019).
Within a dialogical argumentation teaching framework, the
teacher's role has been studied in terms of discursive strategies,
such as the type of questions teachers ask (Larrain, Freire, & Howe,
2014; McNeill & Pimentel, 2010), the explicit focus they place on
argumentation goals (Berland & Reiser, 2009), or the time they
devote to metacognitive reflection or “deep processing” (Chinn &
Brewer, 1998; Duschl & Osborne, 2002). Similarly, the challenges
and problems detected in teachers' implementation of argument-
based teaching (in contrast to researchers' implementation) are
several. They range from the impact of teachers' beliefs regarding
argument-based teaching (Erduran, Simon, & Osborne, 2004;
McNeill, 2009; Pimentel&McNeill, 2013) to teachers' challenges in
using specific educational materials (Brown, 2009; McNeill et al.,
2017), involving issues such as the lack of understanding of argu-
mentation and its components (Sampson & Blanchard, 2012). In
addition is the issue of teacher confidence, leading to the hesitation
to shift from a teacher-centered, authoritative discourse to a
student-centered, collaborative inquiry discourse (McNeill, 2009;
McNeill & Pimentel, 2010; Reznitskaya & Gregory, 2013; Wilkinson
et al., 2017).
However framed, in order to be sustainable, argumentation-
based pedagogies require a shift in the way teachers view both
learning itself and their own role in the promotion and assessment
thereof (Evagorou & Dillon, 2011; Martin & Hand, 2009). As Zohar
(2008) maintains, this shift is not easy, as it mostly relates to
teachers' underlying theory of instruction, which needs to be linked
to a pedagogy of knowledge construction rather than knowledge
transmission. As response to these challenges, and in order to guide
teachers in creating argument-oriented classrooms, several mate-
rials and curricula have been thus far proposed explicitly aiming at
the development of argument skills. The majority of those curricula
fall within a science inquiry-based learning approach (e.g., McNeill,
2009; Osborne, Erduran, & Simon, 2004; Zembal-Saul et al., 2002).
Fewer approaches explicitly include the interpersonal aspects of
argumentation, namely students “directly asking and answering
each other's questions as well as commenting on previous ideas in
the discussion” (McNeill, 2009, p. 263). The dialogical argumenta-
tion curriculum by Kuhn et al. (2016b) is one of the few exceptions;
however, its value as a pedagogical method in schools needs further
investigation across the curriculum and implemented by classroom
teachers.
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combine a study of teachers' learning and implementation of an
argument-based curriculumwith the study of the effects thereof on
students' argumentation skills in different subject matter areas,
namely history, civic education, language arts, and science. This
objective was formalized in the following leading research ques-
tion: Can teachers implement a student-centered dialogical argu-
mentation method across the curriculum? Teachers' capacity was
judged both from a students' and a teachers' performance
perspective as evident in the two study's sub-questions, namely:
 What is the impact, if any, of the AWM curriculum on adolescent
students, when the curriculum is implemented by their teach-
ers, in their corresponding subject areas?
 What is the impact, if any, of the AWM curriculum imple-
mentation on the teachers themselves, when it comes to their
perception of its benefits and/or constraints as well as their role
within a student-centered learning environment?3. Method
3.1. Participants and design
The participants were students from six classes of the lower and
two classes of the upper secondary grades of three different public
schools in Lisbon, Portugal, with a comparable (middle range)
socio-economical profile defined by the average income level of
students’ families. Their total number was 211, distributed as fol-
lows: (a) 51 students from two 7th-grade classes (26 and 25 stu-
dents correspondingly); (b) 111 students from four 8th-grade
classes (28, 30, 27, and 26 students correspondingly); and (c) 49
students from two 10th-grade classes (25 and 24 students corre-
spondingly). In Portugal, students start the 7th grade at 12 years
old, the 8th grade at 13 years old, and the 10th grade at 15 years old.
The average age of the students at the end of the study was 13.8
years old. Their total gender distributionwas 107 girls and 104 boys.
The teachers were three female and one male, all of them in
their fifties; the average teaching experience was 25 years (ranging
from 22 to 27.5 years). Their teaching subjects were: language arts
(Teacher 1), civic education (Teacher 2), science (Teacher 3), and
history (Teacher 4). All four teachers had previous experience with
using dialogue and argumentation in their classrooms, but not in
the specific format of a structured argument-based curriculum.
Their participation in the study was voluntary, and they were
invited because of their previous motivation and experience.
The quasi-experimental study design required each of the four
teachers to teach two classes each, for a total of eight classes.
Teacher 1 participated with two 10th-grade classes, Teacher 2
participated with two 7th-grade classes, Teacher 3 participated
with two 8th-grade classes, and Teacher 4 with another two 8th-
grade classes. Four classes (one taught by each teacher) formed the
Treatment Group, henceforth TG, and the other four (one by each
teacher) formed the Control Group, henceforth CG. The selection of
CG and TG classes was randomly done by the teachers. The two
classes per teacher were comparable in terms of number of stu-
dents, gender distribution, and academic performance. Initial
equivalence was confirmed by a pre-test writing task, which yiel-
ded no statistically significant differences across each TG/CG class
pair (t143¼0.671, p¼ .504 > 0.01). This pre-test writing task was a
curriculum-related question chosen and administered by each one
of the teachers as part of an ordinary assessment process (i.e.
subject matter test).
The participating teachers were informed that after their suc-
cessful completion of a two-day professional development session3
(see below), during the course of the study they would be observed
in their TG classrooms by a member of the research team. The four
TG classes followed a ten-session argument-based curriculum as
detailed below, whereas the CG classes did not. Teachers had been
asked earlier about their preferences regarding the specific topics
they would like to teach in their respective classes. As Table 1
shows, Teachers 1 and 2 opted for the ‘refugees’ topic (Should we
receive more refugees?), Teacher 3 opted for the ‘space exploration’
topic (Should we invest more in space exploration?), whereas Teacher
4 suggested a topic on ‘slavery’ (Was slavery a right decision in the
16th century?). The decisions on topics were made by the teachers.
Suggestions were offered by the research team but not limited to
them (for example, the ‘slavery’ topic was entirely a teacher's idea).
Each CG class was exposed to the same topic (Table 1) and its
specified contents as its paired TG class during a period of time
comparable to the ten sessions of the argument-based curriculum
followed only by the TG classes. The common instruction given to
the teachers regarding their workwith the CG class was “to dowhat
you normally do, strictly avoiding students' engagement in peer-to-
peer dialogue or argumentation.” To facilitate the process, a
teacher-practitioner cooperation approach was followed, in the
form of a co-learning agreement (Wagner, 1997). During a 2-h
session with each one of the four teachers, the research team dis-
cussedwith them alternativeways and activities to address the task
of exposing the CG students to the same course content available to
the TG students but without engaging them in constructive peer-
to-peer dialogue and argumentation. Teacher 1 opted for present-
ing the contents as information the CG students could use to
construct solutions for refugees to feel more welcome in their host
country; Teacher 2 did a memory exercise with students reading
the QAs related to the refugees' topic at home, split into parts, and
then the same knowledge was reconstructed in class through
roleplaying exercises (some students pretended to be refugees and
other students ‘played’ the locals); Teacher 3 opted for the chair
interview technique, in which students had to memorize the in-
formation given in the QAs, then pretended to be global policy
makers answering questions regarding space exploration oppor-
tunities and risks; finally, Teacher 4 organized a whole-class quiz
game, again focusing on the QAs previously constructed for the
slavery topic.
Overall, all teaching methods in the CG classes focused on in-
dividual information search and problem solving, while avoiding
any constructive dialogue and argumentation as part of the whole-
class discussions or small-group activities. The time dedicated to
the in-class activities was five class hours, while an additional 4 h
was dedicated to preparatory homework, and 1 h to the in-class
writing of the essay. In total, all CG classes dedicated ten class
hours for the activity, which is exactly the time spent by the TG
classes on the AWM curriculum.
To facilitate the implementation of the argument-based curric-
ulum, teachers were all provided an adapted written lesson plan
sequence with the detailed activities and estimated timing for each
class, as a guide to follow (see Appendix 1). All TG classes were
attended by the author herself and at least one other member of the
research team, who closely observed and audio-recorded both the
teachers and the students in order to confirm that a faithful
implementation of the lesson plan took place. Moreover, a fidelity
treatment checklist (see Appendix 2) was completed by the four
teachers at the end of the project implementation that confirmed
that the approach followed for the CG classes did not share the
dialogic, argument-based nature of the AWM lesson plans imple-
mented only with the TG classes.
Table 1
Implementation information.
Teacher Stud. age Subject Essay Topica Durationa
Teacher 1 15 Language arts Should Portugal receive more refugees? 2 weeks
Teacher 2 13e14 Citizenship education Same as above. 5 weeks
Teacher 3 12e13 Science Should we invest more in space exploration? 4 weeks
Teacher 4 13e14 History Was slavery a right decision in the 16th century? 3 weeks
a Note: Same for both TG and CG classes.
Fig. 1. The structure of the AWM curriculum.
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3.2.1. Teachers’ professional development
The four teachers voluntarily participated in two 6-h days of
training, for a total of 12 training hours. The following topics were
covered: (a) the significance of argumentation; (b) the nature of
argument skills; (c) rationale and procedures of the dialogue-based
AWM curriculum (Kuhn et al., 2016b); (d) possible topics to work
with (Kuhn, 2018b); (e) the various pedagogical activities included
(same-side small-group work, opposing-side dialogs, use of evi-
dence; reflection on dialogs; culminating whole-class debate, final
individual essay); (f) details of the activities for each of the ten
sessions; and (g) anticipated outcomes as reflected in students’
writing. The methods used in the training sessions were mixed,
alternating between presentation of contents by the instructor and
subsequent implementation of the activities by the teachers
themselves as if they were students. This experiential aspect of
teacher training is usually linked to successful, innovative peda-
gogies of teacher professional development (Lieberman, 1995).
3.2.2. The argument-based curriculum
The argument-based curriculum, followed by the four TG clas-
ses, consisted of a ten-session adaptation of the AWM curriculum
(Kuhn, 2018b; Kuhn et al., 2016b). It followed the same structure for
all teachers and classrooms. Before the first day of implementation,
the four teachers asked their TG students to choose the side they
favored (Yes, No, or Uncertain) regarding the main topic (Table 1).
Each class was split into two same-side teams having an equal
number of members; the minority of students who did not take a
clear side (i.e., who chose the option “Uncertain”) were distributed
between the two teams to equate their size. Each teamwas further
split into subgroups of 4e5 students, balanced from the point of
view of both gender and academic ability.
The first two sessions (corresponding to one class hour of
45 min) constituted the “Pregame.” Students in their small groups
worked on the task of generating reasons supporting their side and
identifying evidence in support of such arguments. They were
provided post-it notes of different colors and an A5 paper to be
used for a group poster. They were also offered short Q&As con-
taining factual information related to the topic that they were told
might be useful in their argumentation if they wished to use it (for
an example of Q&As used in the AWM curriculum see Rapanta &
Trov~ao, 2020). The same Q&As were provided to both teams and
were mixed as to which position they most helped to support.
In the next three sessions (“Game”), groups were further split
into dyads, or a dyad and a triad, and paired with a dyad or triad
from the opposing side. Each dyad or triad on one side was pro-
vided a pad onwhich to begin a written dialogue with a pair on the
other team. The matched pairs were instructed to argue as to why
their position was the better one. While waiting for the other side
to reply, pairs (or triads) worked on a summary sheet (Kuhn et al.,
2016b) asking them to reflect on the two positions. At the next
session, each dyad/triad engaged a different opposing dyad/triad.
The remaining five sessions (“Endgame”) began with two ses-
sions during which students reassembled into their original teams4
to prepare for a final debate. Each group prepared final posters that
portrayed their arguments (reasons supported by evidence),
possible counterarguments and rebuttals. They also prepared
posters summarizing the opposing side's arguments (other-side
strengths) and the best counterarguments to weaken them (own-
side strengths).
The eighth session was devoted to a final full-class verbal
debate, during which a succession of students from each side were
paired to debate one-on-one. They were allowed a “huddle” to call
on teammates for assistance if needed. During the ninth session, a
reflection on the debate took place in a whole-class discussion
format. After this reflection, teams had a final chance to modify
their group posters. Finally, the tenth session was dedicated to in-
dividual final essays students wrote, addressed to a reader new to
the topic. Students did not have access to the information they used
during the sessions. In these final-position essays they were able to
favour either position. The ten-session workflow is presented in
Fig. 1.
The length of the 10-h intervention varied from two to five
weeks, depending on how the ten class hours were allocated by
each teacher within the ordinary class schedule. The duration of the
intervention for each teacher is presented on Table 1.3.3. Data collection
In order to assess whether the implementation of the argument-
based method by mainstream teachers is a pedagogical possibility
worthy of considering, our focus was both on teachers' and stu-
dents' performance. The data on which analysis was based were of
two forms, students’ written essays and teacher interviews,
following a sequential mixed-method design (Morse, 2003).3.3.1. Students’ essays
The essay writing took place during Session 10 for the TG clas-
ses, whereas for CG classes it took place after students had spent a
period of time comparable to the time the TG classes had spent on
the topic. Only teacher 4 (history) asked his TG class to write the
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(the pre-test essay writing was not possible for the CG class, as a
design constraint of the intervention was that CG students should
avoid any argumentative reasoning during the intervention period,
therefore the argumentative essay writing could only take place at
the end of the intervention). For all other classes, the essay writing
took place once, at the end of the intervention, with all TG students
being previously argumentatively immersed in the topics and the
CG students being informationally exposed to the topics (see sec-
tion 3.1).
The prompt for the essay writing was the same for both TG and
CG students, and it had the following format:Write an opinion letter
directed to the country authorities about [the concrete topic of the
intervention]. This prompt was slightly changed for Teacher 4 TG
and CG classes, due to the topic characteristics (slavery in the 16th
century), into: Write an opinion letter directed to a popular journal.
Across the eight classes, the only addition made for the TG students
exclusively was that they could change their initial position if they
wanted to (the taking of a position was not part of the CG tasks so
this prompt was irrelevant for them). The time available for the
essay writing was one class hour (45 min); however, the average
time actually used by the students was 20min. This was the case for
both the TG and CG students.3.3.2. Teacher interviews
The four teachers were interviewed individually once, approx-
imately three months after the end of the intervention. The semi-
structured interview, aiming at revealing their perceptions of the
impact of the implementation of the AWM curriculum both on
students and themselves, consisted of five questions:
1. Describe your role within the argument-based curriculum. If it
was different than your traditional role, in what aspects was it
different?
2. What aspects of the curriculum do you think were the most
beneficial for students and why?
3. The statistical analysis showed a clear improvement in the
argument quality of the written texts of the students who fol-
lowed the curriculum, compared to the ones who did not.1 How
would you explain this difference?
4. Are there any other aspects in which you think your students
improved, possibly as a result of the curriculum?
5. Is there anything you would do differently next time you apply
the curriculum?3.4. Data analysis
3.4.1. Students’ essays
The final essays were coded using the coding scheme developed
by Kuhn and colleagues (Kuhn et al., 2016b; Hemberger et al., 2017).
According to this coding tool, essays are divided into idea units
assigned to one of the following types: (a) units functionally sup-
porting my side (Mþ), (b) units functionally weakening own side
(M-), (c) units functionally supporting opposing side (Oþ), (d) units
functionally weakening opposing side (O-), and (e) non-functional
units serving none of these functions. Table 2 shows an example of
each. As ‘functional,’ we considered any discourse unit in which an
idea was supported by some type of evidence, either shared (made1 As the interview was performed after an initial analysis of the students' writing
performance results, it was used as a complementary data collection process, to
better understand the reasons and the extent of the positive impact of the curric-
ulum. This mixed method approach is referred to as a sequential quantitative-
qualitative design (Morse, 2003).
5
available to students) or personal. Finally, adjacent idea units that
take the form of opposing functions were further identified as
‘However’ statements (Hemberger et al., 2017; Khait, 2014). These
usually are combinations of Mþ/M- or Oþ/O- or Mþ/Oþ or M-/O-
units. The importance of ‘However’ statements for argumentative
reasoning is rooted in Billig's (1987) idea of “anti-logos” according
to which every individual utterance could be matched by a
counterstatement.
This coding reflects the view that a main skill manifested in
argumentative discourse is the ability to look through the eyes of
the other, namely, to consider counterarguments and reply to them
adequately (Glassner & Schwarz, 2005; Walton, 1989). Therefore,
the units coded as Oþ and M-, expressing ideas that directly or
indirectly support the opposing side, are considered higher-level
achievements than the units coded as Mþ and O-. As a conse-
quence, units coded as Oþ or M-were assigned a score of 2 points
each, whereas units supporting own side received a score of 1 point
each. Units that revealed non-functional statements, namely ideas
that were not complete or were invalid from an argumentative
point of view, received 0 points.
Inter-rater reliability calculated using Cohen's Kappa was 0.84
for the essays' coding based on all functional units described above.
The inter-rater reliability score was obtained by the double coding
of 30% of students' final essays, with the first coder being the author
and the second coder being a researcher familiar with Kuhn et al.’ s
(2016a, b) coding scheme but not familiar with the data.
After each essay was coded and the final points were calculated
for each, as explained above, two statistical analyses were per-
formed: (a) the non-parametric Wilcoxon signed-rank test for non-
normally distributed data (Sheskin, 2004); and (b) the parametric
Student t-test, in cases where the size of the compared groups
allowed for an exception to the normal distribution requirement
(Gravetter & Wallnau, 2000; Stevens, 1996).
3.4.2. Teacher interviews
The four teachers' interviews were fully transcribed and trans-
lated from the original language into English. Each interview
transcript was read several times, going back to the original when
necessary. Although the interviewer's (author's) questions were
present in the transcript, they were largely ignored during the
readings to avoid biases e driven by the questions e in the classi-
fication of certain concepts within a specific topic.
The analysis of the teachers’ answers followed the grounded
theory approach (Corbin & Strauss, 2015; Glaser, 1978; Glaser &
Strauss, 1967), applying the following steps, as summarized by
Gasson (2003) and Bluff (2005):
 Open coding of transcript lines, using either in vivo codes (i.e.
exact words used by the participants) or theoretical conceptu-
alizations describing what participants say;
 Moving from data open coding to an axial coding through the
identification of core categories;
 Using theoretical memos and questioning to capture insights on
how categories are related to each other;
 Constantly comparing between words, sentences, interviews,
codes and categories;
 Constructing a substantive theory by comparing the emerged
categories and relations with other data and existing theories.
Moreover, my analysis of the interview transcripts was framed
by a dynamic socio-constructivist and dialogic learning perspec-
tive, according to which teachers can and shall shift between
different roles, each one creating different affordances for meaning
making from part of the students. Students' autonomy and self-
regulation is an important aspect of the learning experience,
Table 2
Types of coded discourse units.
Code Explanation Example
Mþ Support my side On one side, Portugal is a very good country for receiving refugees, because after escaping from the violence they can be in a calm place without
any violent act, which is what they were used to
M- Weaken my side but it is also true that the two welcoming houses are not enough for the expected number of refugees.
Oþ Support other
side






for example, due to terrorist attacks in France and elsewhere.
Table 3
Frequencies of functional unitsa and ‘However'b statements per condition.
Functional Units Control Group Treatment Group
Support my side (Mþ) 199 356
Support other side (Oþ) 36 79
Weaken my side (M-) 36 93
Weaker other side (O-) 63 173
Total 334 701
‘However’ statements 22 76
a Functional units refer to statements considered as codable because they express
either an idea supporting one's own position (Mþ, O-) or an idea supporting the
other's position (Oþ, M-).
b ‘However’ statements are units composed of at least two functional units
expressing a ‘logos-antilogos’ relation of the same idea.
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centered learning environment. Still, autonomous students can be
considered “dangerous” for mainstream teachers as they, the
teachers, can feel threatened by their students' increased epistemic
agency. An underlying objective of the interviews’ analysis was to
examinewhether this was the case for the four participant teachers
in the study, and if yes, how it could be reduced. This objective did
not arrive at forming a hypothesis, which would not justify the
application of a grounded theory approach, because, to my
knowledge, research on teachers from different disciplinary areas
applying a systematic argument-base method in their classes is
scarce if not absent. At least within the public Portuguese education
system in which the study was carried out, such student-centered
teaching practices are not common.
The reliability of the analysis in terms of trustworthiness of the
categories emerged was confirmed with the synthesized member
checking method (Birt, Scott, Cavers, Campbell, & Walter, 2016;
Harvey, 2015). A synthesis of the final stage of analysis with the
emerged themes and representative quotations from each partici-
pant for each one of the emerged themes, as well as the full tran-
script of the interviews, was sent by e-mail to the four teachers
several months after the interviews were held. Of the four partic-
ipants, one replied that she did not remember having participated
in that interview, one did not reply to the e-mail, and two replied
positively stating that they were highly satisfied with the analysis.
None of them came back with further comments or suggestions,
although this was made explicit in the e-mail as an option. In a
subsequent phone conversation with one of the two participants
who replied with a confirmatory member check, she anecdotally
mentioned that reading her own interview transcript, without
realizing that it was hers as data were anonymized to be shared
with everyone, she thought that she completely agrees with what
that “other participant” had said.4. Results
4.1. Student essays
One-way independent-measures analyses of variance showed
that total number of idea units (counting both functional and non-
functional units) was significantly different between the CG and the
TGda median of 4.43 idea units for the CG and 8.52 for the TG, F(1,
215) ¼ 85.43, p < .00001.
Final essays were analyzed according to the following criteria:
(a) the type and number of functional units, namely the four types
of units previously described as Mþ, M-, Oþ, and O-, and (b) the
number of “However” statements appearing in the essays. Table 3
shows the frequencies of all above measures for each group.
The order of frequency among the four functional units (Mþ,
Oþ, M-, O-) is the same for both the control and the treatment
groups: ‘support my side’ (Mþ) is followed by ‘weaken other side’6
(O-), which is followed by ‘weaken my side’ (M-), and ‘support
other side’ (Oþ) (See Table 2 for an explanation of the coding cat-
egories). However, the differences across groups are notable: Mþ
and Oþ units in the treatment group are twice the number of the
ones in the control group, whereas M-, O-, and ‘However’ state-
ments are three times more frequent in the treatment group.
In addition to these frequencies, a summary score was calcu-
lated for each final essay, assigning one (1) point for each Mþ and
O- unit and two (2) points for each Oþ and M-unit. For the CG, the
score was 3.64, with a standard deviation of 2.637 (range 0e13). For
the TG it was 8.18, with a standard deviation of 4.023 (range 0e20).
The essay scores of the CG and TG students were compared and a
significant difference found both overall and per teacher as shown
in Table 4.
Finally, only for the treatment class of Teacher 4 (TG4), who
produced an essay on the ‘slavery’ topic twice, once before and once
after the intervention, a significant increase in the argument quality
of the total essays was found, with the pretest score of M ¼ 3.96
increasing to M ¼ 7.59 at posttest (Wilcoxon signed-rank test,
Z¼3.532, p < .01). An example of how a history student improved
his writing from Phase 1 to Phase 2 is shown on Table 5.4.2. Teacher interviews
4.2.1. Functional aspects, requirements, and constraints of the AWM
method in actual practice
The analysis of the teacher interviews points at specific ele-
ments of the AWM method which are responsible for bringing the
observed gains to students. According to Teacher 4, the fact that the
TG students got used to questioning and reaching conclusions
through discussions was manifested later in their questioning
behaviour in class, as well as in their attempt to identify arguments,
which sometimes was also overacted:
Sometimes they exaggerate in this attempt to find arguments.
Sometimes they look for where there are no arguments at all.
Table 4
Argumentation score (0e20) comparison of the final essays between the TG and the CG as a whole and per teacher.
N M SD t gl p
Total TG 105 8.20 4.084 9.640 209 ** .000
CG 106 3.64 2.637
Teacher 1 TG 24 8.92 4.262 5.322 47 ** .000
CG 25 3.76 2.260
Teacher 2 TG 26 7.69 3.296 7.469 49 ** .000
CG 25 2.40 1.323
Teacher 3 TG 28 8.64 4.564 2.956 56 ** .005
CG 30 5.60 3.201
Teacher 4 TG 27 7.59 4.153 5.809 51 ** .000
CG 26 2.46 1.772
**p < .01.
Table 5
An example of change in student writing before and after the AWM curriculum (in parenthesis the code attributed for each idea unit).
Before the intervention (History topic) After the intervention (same student, History topic)
At the time, slavery was used as a means of labor. Slaves did not have rights neither
equality. In my opinion, slavery was wrong because in that type of government it
was the only means of labor (NF). From a financial point of view, slavery moved
the economy and it was “good” for that time (Oþ), but from a social point of view
slaves were very wronged and they were not even seen as humans, that said, it
was horrible (O-). I think that if they abolished slavery at that time, there would be
a big financial crisis (M-). To solve this without harming the economy, the best
would be to give the right to choose to the slaves and to give them a salary and
good work conditions (Mþ). My final point is that slaves should have been given
the right to choose whether to work or not, and if this was not possible, the lord
should at least give them some rights, good work conditions and a salary. (total
score: 6).
From the Portuguese perspective, slavery was not bad, because they didn't yet have
the notion of human rights (Mþ). However, in our actual perspective, slavery was
totally unfair (M-), because killing and torturing billions for one's own benefit is
totally wrong (M-). The economy of that time was sustained by slavery, and this was
based on the fact that people used to practice slavery in the past (Mþ). Slaves were
war losers and they would have been dead if it wasn't for slavery (Mþ). But slavery
became a torture for many of them and they preferred to die than to continue being
slaves (M-). In an overview, slavery is completely wrong, and they should have
discovered this a long time ago. But looking at the other side, if slavery was abolished
at the time, it wouldn't give the necessary means of labor for the farms and it would
cause a big financial crisis. The kings and the aristocrats were forced to practice
slavery with other people or to use the servitude (another type of slavery). In the
times of slavery, we grew a lot in terms of science, technology and culture, perhaps if
we had abolished slavery, nowadays we would have less culture and much less
technology. Slavery also encouraged the commerce and the globalization (Mþ).
However, looking through a social point of view, slavery is completely wrong,
because the Portuguese took benefit of other people who were weaker and less
developed (M-). (total score: 12).
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Everything is arguable. But I think it has to do with age. Being
mid-school. So they think that now everything has to be…Why
Napoleon loses the war also has to be arguable (Teacher 4).
The different dialogue settings, i.e. passing from small-group
discussion to peer-to-peer debate in front of the whole class, was
another functional element of the AWM curriculum. According to
Teacher 1, “having to talk about their opinions aloud, in a small
group - in the small group and in the large group has made them
orally better”. Assuming the group coordinator role as part of the
small group discussions further to add it to student gains, in
particular to their loss of fear to talk in front of others: “(…) being in
the front has become a more normal thing. Or being a group
moderator is not a problem either … this is all important” (Teacher
1).
The most important process during group discussions is, ac-
cording to teachers, students’ building their arguments and coun-
terarguments together with others. This process is particularly
beneficial when students are asked to defend a position contrary to
their own, whichwas sometimes necessary because the class had to
be equally distributed among the two sides. This requirement to
counterargue against own ideas was shown to be highly beneficial:
I think it's very important that they are in a role they do not like.
For example, if they believed in something, but have to defend the
opposite, I think they improve much more, because to defend what
I believe, I think it is easier. Defending what I do not believe is very
difficult. And when they put themselves in the other role, I think
this group ends up improving even better than those who are7
defending what they believe in (Teacher 3).
Finally, some general aspects of the AWM curriculum were
identified by the four teachers as positive, independently of student
concrete gains. These were: the curriculum's feasibility, its age
adequacy, and the fact that students' ability is not a requirement.
Teachers also mentioned some conditions for a better imple-
mentation of the argument-based curriculum. One of these was the
topic controversiality. Teacher 2 suggested that a different, more
controversial topic than the one selected (refugees) would work
even better with her 12-year-old students. Another condition for
the curriculum's better implementation is teacher's modelling
behaviour. This is showcased by Teacher 1 who said that: “I also had
to change a bit my profile as a teacher - and this also makes them
want to change their profile as students”.
When it comes to constraints, curricular priorities, students'
mindset, and knowledge sophistication level were the ones
emerged. Regarding the curricular priorities and constraints, the
AWM's structure and nature (“it involves a higher number of class
hours and a more continuous work”, Teacher 2) was often in con-
flict with the formal curriculum to fulfil which is “also extensive.
And so, it is difficult to combine the two” (Teacher 3). Although, as
Teacher 3 confirms, “some concepts were also soon acquired with
these activities”, she had to prioritize certain curricular subjects, to
compensate for the class time used for the AWM project.4.2.2. Teacher's role in the AWM curriculum
Teachers perceived their role as part of the AWM curriculum as
more intelligent, more constructive, and more effective in com-
parison to their role implementing “as usual” teaching methods.
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socio-constructivist learning approach, according to which stu-
dents are autonomous in their knowledge construction process,
and the teacher functions as a knowledgeable scaffolding partner.
The following concepts emerged from the analysis: teacher as a
non-authority, teacher as information provider, different teaching
competences, and classroommanagement. Below some quotes that
exemplify each concept:
With the project-my profile as a teacher also grew because they
grew-they suddenly began to realize that they were capable of,
and therefore our profile as teachers no longer-we are not the
ones who dominate all the knowledge, they are (Teacher 1).
I would give them all the information, I would tell them “check
here, check over there, check the data”, but… I think it's better if
they build their own opinion (Teacher 1).
It requests from me ahh different competences-that is, compe-
tence to listen to them more, to be able to reconcile opinions, to
achieve, to respect them too - I think this role is very important -
to respect what they know and what they don't know yet. And
therefore, it makes me ahh wiser regarding students' skills
(Teacher 1).
It has transformedmyway of managing the classroom. I became
more interactive. I interacted more with the students (Teacher
4).4.2.3. Students’ gains as perceived by the teachers
Finally, all four teachers perceived a diversified range of skills
and competences manifested by the students, in their classes but
also transferred to other classes and subject matter fields. The skills
identified by the teachers cover different aspects, rather than the
writing skills depicted by the students' essays analysis, described in
Section 4.1. The categories emerged were: cognitive skills, meta-
cognitive skills, epistemological skills, communication skills,
socio-emotional skills, and civic competences. The sub-categoriesTable 6
The conditional matrix emerging from the grounded theory analysis of the teacher inter
When/why does it work? Student gains
Method-related aspects: Cognitive skills: knowledge construction, acquiring
Reaching conclusions through
discussions




Epistemological skills: argument awareness, care fo
Requirement to counter-argue
against own ideas
Feasibility Communication skills: writing and oral communica
counterarguments.
Age-adequacy
Ability not a requirement Civic competences: working in group, respecting ea
tolerance towards other points of view





Shift in teacher's role:
Teacher as a non-authority




emerged under each one of these ‘umbrella’ concepts can be
found in the grounded theory conditional matrix presented in
Table 6. Here we will limit ourselves to presenting some repre-
sentative quotes to showcase the diversity of skilled behaviours
identified by all four teachers:
The language skills changed, therewere great changes regarding
self-criticism, they are more attentive to what they say, to the
words they utter, to the discourse - because they have many
gaps regarding the correct use of language, but nowadays they
are already correcting themselves much more - so there has
been a huge change not only inwriting but also in orality… and
then there is a-there is a factor that it's the motivation-the self-
motivation to be … to be better (Teacher 1).
In the group there is no such fear of talking, going forward to
talk to others - is much easier for these students-so it's also very
good that these anxieties are disappearing quickly, and this
happened a lot in this class (Teacher 1).
It was very interesting the evolution that they had throughout
the year. Respect the opinion. Integrate students. Have tolerance
towards students who are different, who have more difficulties.
The responses are more complete. And, no longer … It is no
longer surprising for them to pose them a question that requires
a more elaborate answer (Teacher 2).
I think they, as they build their own knowledge, in addition to
being able to speak better, they explain themselves in a clearer
way. So, writing, developing their own ideas, is also a way for
most of them … (Teacher 3).
Some students already are careful, for example, in the way they
use the words ‘arguing’, ‘counter-arguing’, they use it a lot
(Teacher 3).
Understand that there are other points of view. Accept better the
other points of view and, in a way, learn to discuss with your
points of view, other points of view. And, there, I speak of
tolerance, that is, tolerate other perceptions better (Teacher 4).views (in bold e the thematic axes, in italics e the “umbrella” categories).
Evidence of student gains




r evidence Transfer across classes/domains
Text analysis/interpretation
tion skills, building arguments and Better answers and questions
Questioning teacher
ch other, constructive confrontation with others, Improvement in motivation and
performance
lf-confidence in talking and writing, motivation Outside-class behaviour:
Sharing enthusiasm with friends
and family
Losing interest with traditional
classes
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among the TG students, remained after the intervention, and also
observed by other teachers teaching different subject matters:
First of all, they start using data, because they have great diffi-
culty when they reach the middle grades, knowing how to use
information. And that was little by little and was not just for
‘Argue with me’. It continued throughout the school year. That
is, they have learned that they have to use data to build their
knowledge, to present, to expose their way of thinking. And that
was not only evident at work. It was evident throughout the
school year (Teacher 2).
Today the Visual Education teacher told me that the text had not
been written by students. I said “It was, it was written by the
students. I have the texts they wrote”. And the teacher would
not believe it. So they have a way of expressing themselves in
writing differently than colleagues from other classes (Teacher
2).5. Discussion
5.1. Student gains
Any pedagogical method relying on dialogue and argumenta-
tion as its main tools lies on the principle of shifting the focus to the
students rather than the teachers as the center of the instruction
(Alexander, 2008; Clarke, Howley, Resnick, & Rose, 2016;
Reznitskaya & Gregory, 2013). Compared to dialogic pedagogies
implementing whole-class discussions in which all students’ ideas
are valued and legitimized, argument-based teaching focusing on
group activities aiming at peer-to-peer argumentation is evenmore
student-centered, in the sense that the instructor is naturally
obliged, due to the design of the activities, to step aside and only
intervene in the groupwork when (s)he thinks necessary. Does this
attitude of stepping aside work for students?
The present study provides further support for the view that
students' engagement in dialogical reasoning practices has signif-
icant positive effects on their intellectual development (Alexander,
2008; Kuhn&Moore, 2015;Mercer&Dawes, 2008;Muller-Mirza&
Perret-Clermont, 2009; Resnick et al., 2015). It also corroborates the
findings of empirical studies explicitly showing the positive effect
of dialogical argumentation on (pre)adolescents’ argument writing
skills (Kuhn & Crowell, 2011; Kuhn et al., 2016a; Hemberger et al.,
2017; Iordanou et al., 2019; Reznitskaya et al., 2001, 2012). Most
specifically, it further supports the efficacy of the AWM curriculum,
which puts a premium on dense engagement with a particular
topic involving both verbal and written student-to-student
communication and frequent reflection. What is new, then, about
our findings? In what ways and by what mechanisms does the sort
of experience provided to our TG students support their intellectual
development?
A first aspect that TG students appeared to develop to a greater
extent than CG students was the capacity to write essays that were
more argumentative, in the following ways: (a) having a larger
(more than double) number of statements coded as functional, i.e.,
argumentative; (b) having a larger (double) number of functional
statements reflecting argument construction skills, i.e., either
supporting own (Mþ) or weakening opposing side (O-); (c) having
a larger (triple) number of functional statements revealing coun-
terargument construction skills, i.e. either weakening own (M-) or
supporting opposing side (Oþ); and (d) having a larger (triple)
number of integrated arguments (identified as ‘however’9
statements, Table 3). These findings indicate that although both
groups were exposed to the same information regarding the topic,
in their final essays TG students made use of such information as
evidence to support their positions and/or weaken the opposing
position, significantly more than did CG students.
This difference in argumentative writing outcomes manifested
between the two groups can be attributed to the AWM curriculum
for two main reasons. First, the nature of the activities held during
the curriculum in its three phases (as depicted in Fig. 1) explicitly
aim at the development of those argumentative reasoning skills
related to the search for and use of evidence, not only as part of an
individual need for cognitive support (Kim & Hannafin, 2011), but
also and mainly as part of a shared, dialogic, critical thinking
context with a gradually increasing sense of accountability among
the participating group (Kuhn, 2019). The second reason lies in the
additional finding provided by one of the classrooms (TG4), whose
students wrote the individual essay on the same topic twice, once
before and once after the AWM curriculum. The improvement
manifested in the essays written only one month apart was
evident: The structure of the texts was more argumentative,
including more counterarguments as well as integrated arguments,
both of them key components of argumentative reasoning and
writing (Billig, 1987; Nussbaum, 2008; Nussbaum & Schraw, 2007).
How can these achievements be explained? The predominant
view is that through their engagement in dialogical argumentation
practices, students acquire a new ‘argument schema,’ meaning a
synergy of declarative, procedural, and conditional knowledge of
what an argument is, and how and when to use it (Reznitskaya &
Anderson, 2002; Reznitskaya et al., 2009, 2012). According to this
view, students acquiremore advanced discursive strategies from an
argumentation point of view, as a result of their dialogical practice,
which they subsequently transfer to writing (Anderson et al., 1997,
2001; Reznitskaya et al., 2001, 2009). However, research is still
divided in regards to what type of dialogical practice is more effi-
cient for argument skills to be developed orally, and subsequently
transferred to writing.
Concerning peer-to-peer dialogue and its benefits, the literature
is controversial. On one hand are studies that show that dialogue
with adults is more beneficial than dialogue with peers (Coirier,
Coquin-Viennot, Golder, & Passerault, 1990; Grossen, Liengme
Bessire, & Perret-Clermont, 1997). On the other hand, extensive
research has shown the great potential in classroom contexts of
peer-to-peer dialogue in dyads or small groups, compared to
teacher-led whole-class interactions (e.g. Crowell & Kuhn, 2014;
Hogan, Nastasi, & Pressley, 1999; Kuhn &Moore, 2015). In addition,
several studies suggest that it is the practice of argumentative
language with same-level peers that affects the way adolescents
individually think, elaborate, and revise the ideas discussed (Kuhn,
2018a, 2019; Larrain, 2017; Larrain, Freire, Lopez, & Grau, 2019).
Therefore, one factor contributing to the improvement of TG stu-
dents’ writing performance in the present study could be the sig-
nificant amount of time arguing and counterarguing that they
spent with each other, and in different formats (small groups,
dyads, dyads vs dyads, and one-to-one), as also emerged from the
teacher interviews. In engaging in rich peer-to-peer dialogue, stu-
dents naturally use discourse argument strategies, which develop
earlier and with greater ease than do written ones (Ferreti &
Graham, 2019; Kuhn, 2019). Exercise of these strategies
strengthens them. In addition, the argument-related cognitive and
metacognitive resources noted above are activated, and accordingly
put to use in individual writing.
We can also draw on the fact that teachers perceived a series of
changes in their TG students, across cognitive, metacognitive,
epistemological, and social-emotional skills. Students not only
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outcome of the AWM curriculum; they also were reported to ask
more questions during subsequent classes, were attentive to evi-
dence and its use, becamemore expressive in their stances, and felt
more confident to communicate either with the teacher and most
important with their peers. How do these different behaviors relate
to each other and what do they have to do with argumentation? An
answer may lie in the immersion approach and its pedagogical
potential, rather than the argument curriculum per se. According to
Prawat (1991), the immersion approach puts “its emphasis on ideas
as the most important resource in promoting thought” (p. 6). Stu-
dents’ understanding of what an idea is, what it means to have an
idea, or to promote it through valid arguments may be an impor-
tant gain yielded by an immersion approach to argumentation.
5.2. Teacher gains
Dialogue-based teaching typically consists of either whole-class
discussions exclusively, or a mix of whole-class and small-group
discussions (Mercer & Dawes, 2008; Resnick et al., 2015;
Reznitskaya & Gregory, 2013). The problem with teachers moder-
ating whole-class discussions is the difficulty they experience in
becoming confident, authentic dialogic teachers, disposed to facil-
itate and mediate students' contributions with the aim of rein-
forcing their participation and accountability (Kuhn, 2019;
Michaels, O'Connor, & Resnick, 2008). This problem is not as se-
vere when dialogical argumentation is centered among students,
rather than continuously mediated by teachers. However, placing
the focus on peer-to-peer argumentation, and in different formats,
as is the case in the AWM curriculum, requires a different type of
coaching by teachers, different than that involved in mediating
whole-class discussions. Teachers are required to act as ‘reasoning
gatekeepers’: they need to ensure that students reason in ways
consistent with the particular goals of the activity, for example, by
introducing specific teacher moves that help student-student
discourse to be more productive (Sandoval, Kwako, Modrek, &
Kawasaki, 2018). Teacher modeling behaviour emerged as an
important aspect also in the teacher interviews. Further analysis of
teachers' attitudes and perceptions towards argument-based
teaching in the whole-class versus student-to-student conditions
would shed light on the distinct challenges of both approaches and
how each are best met.
By placing the focus on students and their mutual exchanges,
another type of authority comes to replace the epistemic authority
traditionally bestowed on the teacher: the authority of regulating
the distribution of epistemic agency among students or groups of
students (Miller, Manz, Russ, Stroupe, & Berland, 2018), and of
orchestrating one or more activities taking place in a classroom
(Dillenbourg, 2013). This twofold authority of epistemic and
classroom discourse and/or activity regulation is a crucial aspect of
facility in argument-based pedagogical practice, known to be
difficult to acquire (Clarke et al., 2016; Sedova et al., 2016;
Wilkinson et al., 2017). However, by focusing on enactment of the
structured components of the AWM curriculum, teachers in our
study appeared to acquire awareness of being epistemic regulators
e namely the ones who facilitate or assist knowledge construction,
and not the ones who impose it e as their interviews showed.
Although we did not seek to compare here the whole-class versus
AWM student-to-student focused approach, the reported and
observed ease with which the four participant teachers imple-
mented the AWM curriculum can be contrastedwith the frequently
reported difficulty regarding dialogic teachers’ management of
whole-class discussions (Clarke et al., 2016).
The feasibility of dialogical argumentation as a pedagogical
method in this study can be partially attributed to the fact that the10four participant teachers, in addition to training by modeling, were
also given the lesson plans with the exact activities to do for each
session (see Appendix 1). Their only preparation was to carefully
read the planning of the activities beforehand, organize the
necessary materials (post-it notes, papers, pencils, etc.), and take
care of the time. Of the two main challenges for 21st century
teachers described as being a coach and an instructional designer
(Hoogveld, Paas, & Jochems, 2005), the teachers in our study only
had to address the former, as the AWM method was already
adapted to their curricular contents and interest by the research
team. A future study shall include both aspects, designing the ac-
tivities and coaching them, as part of the teacher professional
development, to see whether further benefits emerge both for
teachers and students alike.
The same advantage described above, i.e. the fact that the lesson
plans were constructed by the research team and not by the
teachers, is also a study's limitation. This limitation is important if
we want to consider a more generalized implementation of the
AWM curriculum outside a teacher training context. The con-
structed lesson plans mainly functioned as an outline of the
student-centered activities, rather than pedagogical guidelines of
how teachers should behave in activities they themselves define.
Having an outline of the sequence of the activities and their
approximate timing is an important aspect of any type of instruc-
tional design intervention (Weinberger, Stegmann, & Fischer,
2010). However, when it comes to the actual contents/activities of
the curriculum, these, in the case of AWM, do not have to be
designed anew every time, which is what teachers are usually
hesitant about (Reiser et al., 2000). Adoption of the AWM curricu-
lum merely requires choice of the topic, according to the teacher's/
students' interests, and organization of the activities per class. This
simplicity is what enables the transdisciplinary, cross-curricular
potential, discussed subsequently.
5.3. Dialogical argumentation as a transdisciplinary pedagogical
method
In our study, argumentative reasoning was significantly better
for the TG students as compared to the CG students for all four
different subject matter classes. This finding opens the discussion
about how general argumentative reasoning skills are. Although
not exclusively referring to argumentative reasoning, Perkins and
Salomon (1989) argue that “[T]here are general cognitive skills;
but they always function in contextualized ways” (p. 19). They bring
the example of academic philosophers, who tend to show the
general cognitive strategy of using counterexamples to test claims.
Rather than examining the context-boundedness of this strategy
(e.g. Will it be that they can only construct counterexamples in do-
mains where they have a good knowledge base?), they opt for
defining the characteristics of “a general, learnable and worth-
while” (Perkins & Salomon, 1989, p. 19) cognitive skill. These are:
(a) that it shows seeming use, which means that it may appear that
it is general, while it is entirely contextualized; (b) it plays an
important role, given that general skills often serve as catalysts for
the development of subject-specific thinking skills (Higgins &
Baumfield, 1998); (c) it is transferrable, in the sense of promoting
learning and expertise in different fields (Higgins & Baumfield,
1998); and (d) it is commonly absent, meaning that a skill is
differentiated by a generally common ability.
Based on the criteria above, we could argue that argumentative
reasoning is a set of general skills (i.e. constructing arguments using
evidence, constructing and defeating counter-arguments, etc.),
applicable in different domains. There is sufficient evidence to
claim that this is true. For example, Topcu, Sadler, and Yilmaz-
Tuzun (2010) suggested that socioscientific reasoning is not
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distinct contexts. Similarly, several studies applying the AWM
curriculum showed transfer of argument skills across topics within
the same domain (e.g. Iordanou & Kuhn, 2020; Kuhn, Goh,
Iordanou, & Shaenfield, 2008), or even across domains (Iordanou,
2010). However, the problem of transdisciplinarity arises when
disciplinary reasoning becomes a part, or even requisite, of argu-
mentative reasoning. This is the case where specific domain
knowledge is necessary for an argument to be sound, which is not
the case when arguing about general and social issues (Means &
Voss, 1996). Toulmin (1958) first argued that although different
domains share many elements of argument structure and
reasoning, they also have different criteria for what counts as evi-
dence. Drawing on this, several educational researchers (e.g. De La
Paz et al., 2012; Windschitl, Thompson,& Braaten, 2008) claim that
for students to be able to reason as scientists, historians, experts,
they need to know how to argue in that particular domain, as the
rules of inference are different from discipline to discipline (Becher,
1994). Where does the truth lie? Is argumentative reasoning
context-dependent or context-independent?
Our answer, supported by our findings, is that argumentative
reasoning is context-independent and content-bound. It is context-
independent, as the same method, as depicted in a curriculum
aiming at general argument reasoning skills, worked across
different disciplinary domains. At the same time, it is content
bound, as for students to be able to argue about the given topics,
information was made available to them in form of defeasible
knowledge (QAs). This dialogic representation of knowledge situ-
ated information, and subsequently evidence, as part of an inquiry
process in which “evidence is marshalled to support or defeat
claims to knowledge” (Walton, 2011, p. 131). Moreover, the richness
of dialogic interaction as part of the AWM curriculum heightens
students' ability to see and practice the epistemological power and
value of evidence, which lies in the heart of the cross-disciplinary
value of argumentation. As Litman and Greenleaf (2018)
conclude, “interactive argumentation is in itself a context for
building students’ understanding of content, as well as argumen-
tation” (p. 15). Our study opens the path for argument-based
pedagogical methods to be introduced in different subject mat-
ters across the curriculum.
6. Conclusion
In conclusion, this study showed that it is possible for main-
stream teachers to implement dialogical argumentation as a
student-centered pedagogical method, with only a 12-h teacher
training and an outlined structure of lesson plans. The four
participant teachers perceived their role as a coach within the
AWMdialogical method asmore intelligent, more constructive, and
more effective in comparison to their role implementing “as usual”
teaching methods, even when the latter includes whole-class and/
or small-group discussion, yet without any intentional engagement
in argumentative objectives or structure.
Teachers' use of the method was proven to be an effective
pedagogical tool in terms of argumentative reasoning gains, man-
ifested in students’ writing. This was the case across the four sub-
ject areas of the study, namely language arts, civic education,
science and history, as well as across core argumentative reasoning
skills, manifested in the use of functional evidence-based claims as
building blocks of written arguments. In addition, students who
participated in the 10-h AWM curriculum manifested a range of
cognitive, metacognitive, epistemological, civic, and socio-
emotional skills, as emerged from the analysis of the teacher in-
terviews. This finding opens the path for more teacher-researcher
collaborations towards the understanding and implementation of1121st century critical literacy skills.
A limitation of the study is the fact that the teacher interviews
that were used to better interpret the student performance findings
were only held once and with only four teachers. Although the
analysis offered us insights into how and why students' and
teachers' gains were observed, as well as some constraints, we
cannot yet form a complete grounded theory about how argument-
based curricula work from a teachers' perspective and what it takes
for teachers to give up their traditional role and adopt the one of a
coach, who mediates rather than guides students’ autonomous
knowledge construction. Future research will give a closer look at
this need for a bottom-up insight on how teachers interact with
student-centered argument curricula, and what researchers can do
to further empower them.
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APPENDIX 1
Example of a lesson sequence plan as part of the Pre-Game.
C Students sit in already made groups of 4e6. It would be good
if students in favour of A sit separately than students in
favour of B. The teacher starts by giving some explanations
regarding what they would be doing in the following weeks
(suggested time: 7 min).
C Some of the things that the teacher can explain as an Intro-
duction to the AWM classes:
o Argumentation is like a volleyball game. We have two
sides, and we need to make sure that the ball passes from
side to side.
o This ball represents our reasons and evidence. We support
our reasons with evidence; the stronger our reasons are,
the stronger the “hit”.
o At the end, the winning side is the one that manages best
to support their opinions with reasons and evidence.C After that introduction, the teacher explains what the first
task will be: it will be about working in same-side groups
with the aim of generating at least three main reasons that
support our side. Every group has an A3 poster and several
Post-it notes of the same colour. The teacher may also ask the
groups to nominate a leader for this task, which is composed
of the following sub-tasks (the teacher explains one a time
giving appropriate time for each):
a) Each student writes individually which is his/her main
reason to support Side A or B. The students use Post-it notes
C. Rapanta Teaching and Teacher Education 105 (2021) 103404given to them by the group leader or the teacher (suggested
time: 3 min).
b) Each student turns to the colleague on his/her right side and
together they talk about their individual reasons, check if
they are the same or similar, whether they are clear enough,
etc. If their reasons match, they rewrite them in one Post-it
and in a more synthetic way (suggested time: 3 min).
c) Now the whole group with the help of the leader compares
the reasons produced by the members of the group to each
other and repeat the previous step: they put together the
ideas that are similar and re-write in a synthetic way all the
non-duplicated reasons. (suggested time: 5 min).
d) Each group evaluates their reasons and decides on a ranking
from the most to the least important. The Post-it notes with
the rewritten reasons are collocated on the poster in the
decided order. (suggested time: 5 min).
e) In Post-it notes of a different colour, each student individu-
ally writes two questions asking for information that (s)he
thinks necessary to support two different reasons of the ones
that are on the group poster. (suggested time: 5 min).
f) Each student shows their questions to the colleague on their
right side, with whom they compare and rewrite their
questions. At the end the whole group writes a list of at least
three questions about things they would like to have infor-
mation so that they can reinforce their reasons. (suggested
tine: 12 min).APPENDIX 2
Treatment fidelity checklist.
1. CG students participated in whole-class discussions dealing
with the given topic.
2. CG students were encouraged to formulate their arguments
and/or counterarguments during those discussions.
3. CG students were encouraged to express their opinions
about the given topic during those discussions.
4. CG students negotiated ideas during small group discussions.
5. CG students were exposed to all the information available for
the topic.
6. CG students were challenged and often asked to justify and
defend their opinions.
7. CG students were encouraged to interact with each other
through engaging in constructive dialogue.
8. CG students were engaged in an individual or group task
related to the topic that did not include dialogue and/or
argumentation about the dilemma of the EG.
9. CG students spent an amount of timeworking with the given
topic and information that is comparable to the EG dedica-
tion of time.
10. The time assigned for the CG final essays was comparable
(more or less the same) to the time assigned for the EG final
essays.
Likert-scale questions (repeated for both the CG and TG classes):
1. How often did students directly address another student, by
adding on to what said?
a) Rarely; b) sometimes; c) quite often; d) often; e) very often
2. How often did students directly address another student, by
challenging what said?
a) Rarely; b) sometimes; c) quite often; d) often; e) very often
3. How often did students directly address the teacher, by adding
on to what said?12a) Rarely; b) sometimes; c) quite often; d) often; e) very often
4. How often did students directly address the teacher, by chal-
lenging what said?
a) Rarely; b) sometimes; c) quite often; d) often; e) very often
5. How often did students listen w/out speaking?
a) Rarely; b) sometimes; c) quite often; d) often; e) very oftenReferences
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